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Introduction

By a letter dated December 28, 1993, Mr. Fred Stroud of U.S. EPA, Region
IV has required of the Saad Site Steering Committee (SSSC) that "removal” be
performed for all soils on the Saad Site that exceed a concentration of 250 mg/kg
Total Recoverable Petroleum Hydrocarbons (TRPH). The 250 mg/kg TRPH
value is cited in the December 28 letter as a proposed industrial cleanup
guideline developed by the Tennessee Department of Environment and
Conservation (TDEC) specifically to be applied in the State of Tennessee for
protection of human health and the environment. The SSSC has requested that I
independently review the U.S. EPA demand for additional removal action. This
report contains my opinions as a result of that review.

In the preparation of this report, I reviewed numerous documents,
including the following technical reports:

*» Removal Action/Field Investigation Report for the Saad Trousdale Drive
Site - Nashville, Tennessee, March, 1992 (DRE, 1992);

* Saad Site RA/FI Phase II Report, April, 1993 (DRE, 1993); and,

* December 28, 1993 letter from Fred Stroud of U.S. EPA, Region IV to
Bennie Underwood of de maximis, Inc.

In order to assist my understanding of the relative contribution that may
be posed by the Saad Site to the areawide conditions, I have visited the site. This
visit included the Saad Site proper, the CSX Radnor Yards facility, the berm and
associated track areas, the Franklin Brick Company, a tour of Trousdale Road
and neighboring industrial/commercial zones within approximately 1 mile of
the Site, and the Croft Spring area (now known as the Grassmere Wildlife Park).

The Saad Site ("Site") is approximately 0.4 acre in size and is located in a
heavily industrialized area of Nashville, Tennessee. The Site itself is completely
fenced on all sides. On the west, it is bordered by the Radnor Yards, a very large
rail maintenance yard covering several hundred acres in South Nashville,
Davidson County, Tennessee. Several hundred additional acres of industrial
property of various types surrounds the Saad Site. On the east it is bordered by
Trousdale Road. There are no current occupants using the Site.



Prior Removal Actions

It is my understanding that prior removal action work at the Site has
resulted in the following activities in response to EPA Administrative Orders by
Consent (AOCs) which were implemented in 1990 and 1992:

* Initial removal action and field investigation activities (RA/FI; DRE, 1992)
were conducted at the Saad Site during the period from August to
October, 1991 with the objective of reducing or eliminating the risks that
may be associated with the direct contact pathway to any hazardous
substances on the Site. Removal actions have resulted in the successful
removal of all surface and subsurface tanks, sumps and related equipment
from the Site;

* A second RA/FI (DRE, 1993) was conducted in 1993 with several
objectives including: subsurface drum search and removal, confirmation
of the presence of lead and PCB concentrations that were detected in the
initial RA/FI, removal of soils which exhibited lead and PCBs at
concentrations above Target Response Levels (500 mg/kg and 10 mg/kg,
respectively), and performance of additional vadose zone soil sampling
and analyses;

* The 1991 and 1992 RA/FI activities resulted in the combined removal of
144,700 pounds of hazardous waste; 92,800 gallons of non-hazardous
liquids (contaminated perched groundwater); 72 drums of hazardous
waste; 139 drums of non-hazardous waste; 168 cubic yards of non-
hazardous surface debris; and 220 cubic yards of soil and subsurface
debris (DRE, 1992; DRE, 1993);

* The 1993 RA/FI Phase II Report (DRE, 1993) concludes, in part, that there
is no apparent leaching of contaminants from vadose zone materials
(based on TCLP non-hazardous determination for disposal of soils and
debris). There are minimal vadose zone soils present on-site (80-90% of
vadose material reportedly is composed of rocks, boulders and debris).
Much of the Site is underlain by a native, stiff, low permeability clay that
acts as an aquitard between the perched water table and the limestone
bedrock water-bearing zone.



Effect of Prior Work

The extensive RA /FI activities which have been conducted at the Site have
allayed effectively any actual or perceived immediate health hazards from
aboveground tanks, drums and other containers, as well as from subsurface and
surface soils containing PCBs or lead, based on available data. These activities
permit the development of an integrated site response to address environmental
media in an appropriate fashion, without the requirement for precipitous
"removal” action.

Propriety and Applicability of the U.S. EPA Proposed Cleanup Target

» U.S. EPA is seeking the removal of soils at the Site that contain TRPH at a
concentration greater than 250 mg/kg, a figure which ostensibly is based on a
proposed TDEC industrial cleanup guideline. The TDEC recently finalized its
state Superfund regulations, however, and determined that it was not
appropriate to set generic soil cleanup target concentrations (see Tennessee
Superfund regulations; Rule 1200-1-13-.08). Rather, the TDEC required that soil
targets should be calculated for individual analytes using the peer-reviewed and
generally accepted procedures that are contained in several U.S. EPA risk
assessment guidance documents (e.g., Risk Assessment Guidance for Superfund,
Volume I, Parts A and B, as well as subsequent supplementary guidance). In
addition, the TDEC recognized that background concentrations and site-specific
conditions must be considered in establishing appropriate soil cleanup levels at a
site. Thus, the State of Tennessee approach is consistent with the U.S. EPA risk-
based approach for a situation such as is presented at the Saad Site, and requires
an appropriate evaluation of background conditions. The Rule is specific in
stating that background should represent either natural, unaffected conditions
or, alternatively, may characterize industrial conditions where these are
historically appropriate.

In the absence of either a risk-based analysis or a consideration of
background conditions in the area of the Saad Site, a determination to arbitrarily
excavate soils down to a concentration of 250 mg/kg TRPH is not technically
defensible. It is important to note that considerations regarding the potential for



human health effects have been based on a comparison with the post-removal
action site data for subsurface soils (e.g., >2 feet bls). Surface soil samples (e.g.,
<2 feet bls) that were collected at the Saad Site in October, 1990 prior to the two
removal actions at the Site (Underwood, 1994) indicated the presence of analytes
at concentrations that typically were much lower than those that have since been
detected in the subsurface soil samples (e.g., maximum BETX concentration of
18.4 mg/kg for xylene, range of TRPH concentrations of 44 mg/kg to 18,358
mg/kg, maximum Total Organic Halogens concentration of 113 mg/kg). Given
the size of the site and its potential contribution to local conditions, particularly
with regard to similar analytes, a risk-based approach as defined by TDEC is
appropriate for the Site.

A Review of TRPH Cleanup Levels

TRPH are present in soil at the Site in detected concentrations of up to
11,000 mg/kg, identified as "low boil" TRPH and 170,000 mg/kg identified as "hi
boil" TRPH. The analytical methodology typically compares the "low boil"
component with a gasoline standard, and the "hi boil" component of the TRPH
with diesel and/or kerosene standards. The predominant material of interest at
the site was waste oil. While the determination of TRPH concentrations in soil
may be useful as an initial screening indicator for petroleum-contaminated sites,
TRPH concentrations alone do not provide sufficient information on which to
base conclusions regarding the potential for toxicological effects. Such
conclusions must be drawn on the basis of information concerning discrete
chemical components of the TRPH, to the extent that these can be identified.

Concurrent with the analyses that were conducted at the Saad Site to
determine the concentrations of TRPH in site soils, analyses were conducted for
volatile organic compounds (VOCs), base neutral and acid extractable organics
(BNAs), pesticides, polychlorinated biphenyls (PCBs), and total metals. The
results of analyses for VOCs and BNAs yielded useful information regarding the
individual analytes comprising the TRPH. Analysis for VOCs indicated
primarily the presence of BETX compounds (benzene, ethylbenzene, toluene and
xylene) at concentrations up to 5,200 mg/kg in the case of toluene, a
noncarcinogenic compound. The greatest concentration for potentially



carcinogenic VOCs was 3,300 mg/kg for trichloroethylene. The analysis for
BNAs indicated the presence of polycyclic aromatic hydrocarbons (PAHs), as
well as bis(2-ethylhexyl)phthalate and a few other compounds, such as 4-
methylphenol. Some of these compounds, particularly PAHs, are common
constituents of TRPH. The maximum detected concentration of BNAs was 130
mg/kg for naphthalene, a noncarcinogenic PAH. The highest detected
concentration for carcinogenic PAHs was 3.9 mg/kg for benzo(k)fluoranthene.
These are low concentrations, and support strongly that the conclusion that, in
this instance, the TRPH are comprised of other, less toxic components.

A comparison of the total VOC and BNA concentrations with the reported
TRPH concentrations indicates that approximately 90% of the TRPH
concentration remains unidentified for most soil samples. Based on the available
data concerning the VOCs and lower molecular weight PAHs, it is likely that the
unidentified portion of the TRPH primarily is represented by very high
molecular weight PAHs (e.g., >6 rings), and by long chain aliphatic
hydrocarbons. Both of these classes of compounds typically exhibit low toxicity
and low mobility, directly as a result of the high molecular weight and large size
of the molecules. That is, their structures limit absorption and transport in the
body, and also minimize environmental mobility. One of the conclusions that
was drawn in the Phase II RA/FI report (DRE, 1993}, that there is no apparent
leaching of contaminants from vadose zone materials at the Site, is consistent
with the presence of such high molecular weight, low mobility compounds. It is
not reasonable from a human health or environmental standpoint to base a
remedial decision on a generic TRPH value, rather than to use the discrete
analytes for which data are available. Such generic TRPH values might only be
useful for site decisions if there were not available data on principal component
analytes. The TDEC Rule, and the preponderance of U.S. EPA guidance,
appropriately advocates the application of risk-based evaluation in such
instances.

In this context, the greatest detected concentrations of discrete analytes are
represented by the BETX compounds, primarily toluene. Elevated
concentrations of other VOCs occur in relatively few of the samples
[trichloroethylene (TCE) was the next most frequently detected VOC, being
present in 21 of 55 soil samples with a mean concentration of 92 mg/kg; only 5 of
the 55 samples exceeded 100 mg/kg TCE]. These concentrations do not indicate
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an immediate need for expedited "removal” action based on human health or
environmental considerations. For example, the maximum detected
concentration of TCE in site soils (3,300 mg/kg in one sample; mean
concentration of 92 mg/kg) is approximately an order of magnitude greater than
the default risk-based soil screening level (260 mg/kg) that was calculated by
U.S. EPA Region III (U.S. EPA, 1993) on the basis of potential carcinogenic effects
from human industrial exposure to TCE in soil. The 260 mg/kg soil screening
level was based on a potential carcinogenic risk level of 1076 (1.0E-06). It should
specifically be noted here that the U.S. EPA implements a carcinogenic risk range
at Superfund sites from 1.0E-04 to 1.0E-06, depending on site-specific
circumstances. Thus, if the soil screening level was based on even a 1.0E-05
potential carcinogenic risk level, the calculated screening level (2,600 mg/kg)
would approximate the maximum detected concentration of TCE in soil at the
Saad Site, but would far exceed the typical (e.g., mean) concentration. Moreover,
if noncarcinogenic soil screening levels for industrial sites were to be applied, as
may be appropriate for decisions concerning short-term, "immediate” site risks
(e.g., those which might drive initially a "removal” action), the detected
concentrations of TCE are approximately one-half of the noncarcinogenic
screening level of 6,100 mg/kg that is calculated using the U.S. EPA Region III
methodology. Finally, the 92 mg/kg mean concentration of TCE in soils at the
Saad Site is much less than the industrial scenario carcinogenic or
noncarcinogenic screening values. Similar considerations apply to the other
detected analyte concentrations in Saad site soils as well (e.g., EPA Region III soil
screening level of 200,000 mg/kg for toluene).

As an additional example of context in which to evaluate the Saad Site
hydrocarbon data, urban soils typically exhibit total PAH concentrations in the
10-100 mg/kg range, and values in excess of 100 mg/kg are not uncommon
(ATSDR, 1989). Roadside dust containing total PAHs at up to 750 mg/kg has
been reported (Bjorseth, 1983). These values typically are higher than PAH
values that have been observed in subsurface soils at the Saad Site. Thus, while
remedial action ultimately may be appropriate at the Saad Site, the observed
concentrations of individual analytes do not pose an immediate risk to human
health and the environment that could justify the removal of all site soils above a
perched water table, especially since the Site currently is not in use and is
secured with permanent site fencing and placarding. These measures, coupled
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with the surface conditions at the Site, effectively eliminate the need for the type
of time-critical decisions regarding exposure that are central to "removal” actions,
in contrast to "remedial” actions.

Site Setting

The Saad Site is in an industrial area, surrounded by several hundred
acres of other sites exhibiting contamination by similar or identical analytes. The
CSX Radnor Yards, which are located to the west of the Saad property, also
exhibit TRPH concentrations in excess of 250 mg/kg over a wide area, according
to reports submitted by CSX to the TDEC as a result of site investigations
conducted on that property. Thus, creation of an "oasis” of cleanliness at the
Saad Site, even if it were feasible by virtue of further "removal” actions, makes
little technical sense. There are two buildings adjacent to the Saad Site that
appear to rest on soils which contain TRPH over 250 mg/kg. At least one of
those buildings (Franklin Brick, which borders the Saad Site to the south) houses
an ongoing business operation. Certainly "removal” actions for TRPH just at the
Saad Site would not remove whatever generic local threat might be hypothesized
from TRPH, since TRPH concentrations in excess of 250 mg/kg would still
remain in place over a much wider area than the Saad Site, if a "removal” action
was undertaken. In other words, the "removal” action conceivably could extend
for a very large area, perhaps miles, if all soils in excess of 250 mg/kg were to be
removed from the various facilities.

Groundwater

Regarding groundwater, there are no identified receptors in the vicinity of
the Saad Site, since the area is on a municipal water supply. Groundwater is not
utilized as a source of drinking water in the area. In view of the presence of the
general subsurface conditions in this industrial area, a "removal” action which is
directed at groundwater issues solely concerning the Saad Site, while ignoring
other nearby facilities, is not technically defensible.



In the past, groundwater contamination issues regarding a feature known
as Croft Spring have been raised in the context of facilities in the Trousdale Road
area and beyond. Contamination was detected in Croft Spring in the 1960's,
while the activities at the Saad Site did not even begin until 1971. During my
visit to the Grassmere Wildlife Park (formerly Croft Spring area), I observed the
spring at which diesel odors and sheens have been reported in the past (Croft
Spring #1). We also were told of another spring on the property (Croft Spring
#2), several hundred meters approximately to the east of Croft Spring #1, which
has not exhibited such conditions. Croft Spring #1 is very close to and
immediately downhill from the "Old House", the manor house of the property.
We were made aware that a diesel fuel oil tank and transfer line have been in
place at the Old House for many years. Though the age, capacity and condition
of the tank and lines are unknown, the fill pipe for the system was identified
adjacent to the access road approximately 100 meters to the southeast of the Old
House. One estimate of the tank's age exceeded 30 years. The temporal and
physical characteristics of the contamination that reportedly occurs in Croft
Spring #1 are consistent with a nearby source (e.g., the Old House area), but are
not consistent with a source or sources which are over one-half mile distant. For
example, it was reported to me that the severity of the diesel fuel release from the
spring rapidly increases during or shortly after a rainfall event. This pattern is
far more likely to reflect a nearby source. Given that Croft Spring #1 is
approximately less than 100 meters directly downgradient from the Old House,
and given that Croft Spring #2 does not exhibit diesel contamination, it is clear
that the potential source of impact on the stream originating at Croft Spring #1
requires attention (i.e., the tank and lines near the Old House).

Past Experience

I have been involved in numerous risk-based evaluations concerning
removal and remedial actions at sites within Region IV. As a result, I have had
an opportunity to review the National Contingency Plan (NCP; U.S. EPA, 1990)
and a number of OSWER directives as they apply to removal actions, remedial
processes and risk-related issues.



The NCP states that under Fund-financed actions only, EPA has the
discretion under CERCLA to take removal action, in emergency situations or
where the action is otherwise appropriate and consistent with the remedial
action that may be taken at the Site. This "removal” action may include physical
removal based on applicable or relevant and appropriate requirements (ARARs).
However, the NCP also states that strict adherence to ARARs for a given
medium would be outside the scope of the removal action when such an extent
of cleanup is not necessary for the stabilization of site risks and avoidance of
"imminent" threats. Additionally, OSWER Directive 9360.0-02B stresses the key
words of immedijate risk, prevention of emergency, and timely response as
necessary determinants which must be satisfied in order to exempt a site from
the statutory limit of $2 million for a "removal” action (OSWER, 1988).

Significant "removal” action already has been conducted over a period of
years at the Saad Site which, judging from the detected concentrations of discrete
analytes that remain in site soils, has significantly reduced the risk that may be
associated with direct exposure to hazardous substances on-site. Moreover, the
250 mg/kg TRPH concentration does not represent an ARAR, since there is no
federal regulatory basis for that value and that numerical value was not adopted
by the TDEC. It is not, in any event, a health based concentration. Nor is the
excavation of all site soils above a perched water table, as well as excavation of a
CSXrailroad berm, practical or applicable under a "removal” action, since it is not
necessary for the immediate stabilization of risks at the Saad Site.

Summary

The detected concentrations and the distribution of contaminants which
have been observed at the Saad Site do not warrant the "removal” action for soils
as sought by U.S. EPA. Rather, site conditions merit judgment and evaluation
according to the appropriate risk-based principles and requirements of both U.S.
EPA and the TDEC. An evaluation of the detected concentrations of discrete
analytes in soil at the Saad Site, even considered in light of the maximum
detected concentrations, does not indicate an immediate risk to public health,
welfare or the environment. Neither health nor environmental issues related to
the Site are sufficient to justify such a continuing precipitous excavation and



"removal” mandate, particularly in the context of a non-technically-based target
such as the cited 250 mg/kg total TRPH value. Considering the absence of a site-
specific evaluation of relevant cleanup standards, the extensive work which has
been conducted heretofore at the Site, the presence of buildings over impacted
soils, the presence of boulders and other fill material that underlie the Site, the
presence of a clay aquitard beneath the Site, the absence of regional groundwater
receptors, the surrounding character of the industrial area (including a vast rail
yard that has operated for several decades), and the other factors identified
above, the "removal” action demand is not supportable. The Site warrants
further investigation, perhaps in conjunction with surrounding areas. Such an
approach is planned for the CSX Radnor Yards, up to and including the berm
area, and the information gathered in that investigation will be useful in
determining an appropriate course for the Saad Site. However, until then, the
selection of a prescribed action requiring the digging and hauling of soils,
boulders, and other fill material to an offsite source for this site at this time is
arbitrary and not technically sound.

As a final point, I note that the Saad Site Steering Committee has
suggested the installation of an interim measure to collect free product that might
be resting on the perched water table. My opinion does not rest on the conduct
of that work. Judgments concerning what facilities do or do not represent
sources of petroleum contamination in the local or regional groundwater must be
accompanied by a thorough catalog of underground storage tanks (e.g., 2 pumps
across the road from Franklin Brick Company) which may be of contributory
interest in determining a rational strategy for addressing groundwater problems.
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conuol zackground l:\:ls If the Department hzs reason Lo suspict backyround con:cn‘:a*cﬂs go

(J

not proicct pubiic health, szfaty, 2nd the cnvironment, the Deparment may reQuire the lizdle pany
10 288258 Lh" risk poscd by bazkeround conseniralions of the hazardous subsians
Q) Natural bazkground ln.ls shall bc ceiermined by onc of the foliowing methods or other
mzthods 2pproved by the Depanment
M Uulizaton of publizly avaiizblc histonicz] dzt2 whers the contzminant of

concern is 2t naterally occeming lovels end qualiny assuranze/guziny conwol
documzni2yon is zxa:laal- which dcmonsuzies sample relizbibity:

(11) zsizblishment of the geomsric mean of site background through szmpling 2nd
snalyiica) anzlysis: or

(1) Theancdivm-specific praciice! guantitziion imit, 'f 2 backzround contenvation
i$ not quanuf b!:.

(i1) Contro! buckground shall bz de l'*rmm"" by onz of the following meihods or other
mchods eppr ovcd by the Depanine

-

1>
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() e mediem-speni prornzal quannendn ol o bullzround conrenvanon
i$ nor ceassfiabic,

Rexpansible parizs sha!l propose for Deparunzsntel evaluaiion remediation goals baced on human
hezidy and eavironmenial nisk assessmant inziudied in iz fzasibility study required in 1200-1-13.
L09(3).

The Human Health and Environmenta) Risk Asscssment Mcthod is 2 qualitative ang quantiauve
process to characterize tha nature ang magnitude of risks 1o public health, safety, and the
cnvironment from cxposwre 10 hazardous subsiances, pollulants, or contaminant relcused from
specific siles. This process may also characierize risks W the environment when the weight of
cvidence indicates that effects other than 1oxitity arc significant.

() Hemun Health Risk Asscssment Method
¢)] The Human Health Risk Asscssment shall include detailed site spazific analysss

and logical summary of the following unless otherwiss approved by the
Deparunens:
1. Shic History
1. Dz:z collection
L Duz cvaluztion and identifizzauon of chemicals of potental conce
1V, Eaposure 2ssessment
v, Toxricity assessment
Vi, Risw charanizrnizalion ant unttnzinty znalyses

VIIL Caizulation of remzdiation go2!s for cazh chemizal of conzemn based
Lhe risk 2ssessmeni end include in the summary ali assumptions vsed in
the calcuiztions.

(in Guidance gocumenis in conduzung Humezn Health Risk Assessments includs,
but mey not be himiicd 1o s foilowing:

L Risk i-'"ss*"m Guidance for Superfund: Volume ) Human Hzalth
Zveluaton Manuvzl (Pan A) intzrdm Final, Decemibar 1989; and

1. Risk Asscssment Guidenze for Suparfund: Volume 1 Human Health
Evzivzien ,\’.a:..: (Part 2. Dovelopmen: of Risk-based =r:iimi::.=_ v
Remegizlion

’

Geois) OSWEZER Directive €283.7-003, inwenim,
~

W)
’ .
v
N
o8

mbor 1980,
)] uzntetive technigues of d:s"ibu'ions_‘ nalysis suzh 2s h‘ nwe Cer
simul2tions may be vtilized in the risk zssessment method pr ou“" Lat

relizdilny of the model and predicuions are documentzd 1o the satisfzzlion of the
Depaminent. Al nsk assessments vtiiizing caanuh.uvcl chnigues shall inzlude
unzerzinty enzlyses including. but noi iiinned 1o the following:

sis -Dzfinc and provide the rationzle for the

. alys
distribution of all input parametens and the degree of dependence (ie,

covariancc) wnong pEramelsrs.

11. 1gendiy 2ng deseride all assumpiions and incomplete information
which have not beon aken into account in the guaniitalive unrerainty
Zna \SxS
(i) Znvironmenz] Risk Asscssmeni Mathod
) rish angd aquatic life

16
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IR idznufy = spoies. proponsd and hisicd cndengered or tireaicnd
snezias, and crivcal hahis whesh have besn idznuhizg «ithun e < nuls
radius of the siic. This reguizement is met by including rar specics,
proposcd or lisizd endangered or threatened specics, and critical

hobitaws idznuficd by the Tennessee Wildlife Resowee Agency
(MVRA), the Depanment's Division of Ecologizal Servizes, and the
U.S. Depanment of Inicrior Fish and Wildlife Scrvice, Determine if
Uiz arca possibly impacied by the site contins criucal habitats or
liabiuats common 10 any rare specics, or proposcd or lisicd endangered

o: threatenzd specics.,

1L Where there is a relzase 10 surface watcer, evaluate the impacl of the sitz
on fish and aquatic lifc using mcihods or proccdures such 2s benthic .
organism sludics, 10XiCity 125ting, assessing tissuc concentrations of
chzmicals with Jog of the oztanol/water partition cocfficiznt values
greater than 3.5 or other methods or procedures approved by the
Deparument 10 evaluaie the impact on {ish and aguaus life. Organize
the informalion inlo 2 Jogical form and present both 2 dowiled analysis
and a summary of the results, assumptions, uncenainty, incomplele
informauon, and impact.

{n Terresuial Zcologica) Assessment
L ldemify rare specics, proposed or listed endangered or threatensd
spzeics and critical habditets which have been idenufied within 2 fow

(4) mile radivs of the site. This requirement is mel by including all rare
spacics, propased or lisied endzngered or threatened specics, and
critiza) habizis idenuficd by the Tennessee Wildlifz Resources Agency
{(TWRA), the Depaniment's Division of Ecological Senvizes, 206 the
U.S. Depziment of Intenor Fish and Wildlife Szrvice

1. Dislerminc if e aree ;:»"ssh’; impacied by the sits conwins rare
jogeles A p.'op:s:d or lisizd cndangered or threaiened specics, or chtical
hab""
HL rFurther assessment may be required by the Depariment if the

Deparinont sespeois unaacp;oh impact o' risks 1o critica! habia
propased or fisicC engangered or threalensd speciss hzbiizts, or
indicaior spicics w-Lhn the food web. Furthor 2ssessment may 2lso be
reguired if conaminzlon orizinzting ai the sits impacis o7 potzntialiy
impacls pubhic lande inzluding, bul no' limiizg 10, n2yonal paris,
r.zuot.al foresis, sizic parks, ang state designaicd wildlife arzas,
Mcthods mayainctude, but &re not !zmn.d 10, soil oxicily tesung,
ecological eficzis assessments, or determinaton of biozzcumulation of

chemicels in sitz bio

Remediation gozls may be csubush,d by using 2 combination of approaches 1. through 3. [e.c.. using MCL's {or the
ground waier remiegiaton goal and utilizing the human health and environmential risk asszssmen; 2pproach or the
backgreund 2pproech o detenmine soil remediation goals )

(i) Azproval from the Deparuncn: must be recsived balore site specific standards or site spacific remediztion
ceouls borome effectve,



[NIR

(i),

().

jannis 0f TOTPLaniC at the s as cshindhid Ny Ui

~onishay 0 prosaZoanpet ang 2fior underzoing 2 padbal

Lhlrnmadianon foer musi bz mriaithe o

Depwrimontzlizr affering 2 lizhiz pany ihe
PerbipeLon process (S Pudlic Nouce), Trziocanon of the points of comnplic..ze shall be bawg on
faziorsanclcding but ndt imiied 10 the rawes of the stz ang semounding arce, Siie 32Cess, and pocntial or
szl poinis of cxposure. Unless the site is leratcd in kanst werrain and the waler wble s locaied at or
bzlow the wp of bedrock for pan of the year, o: Ders nonaqueous phase hiquids (DNAJ'L's) e present,
the point of compliance for pround waler at former weste manzgement arcas shall gencrally be a veruzal
surfoce Jocared ol the hygraulically downgradient limit of the former wasic management arca that exicnds
down inio the upper aguiter undarlying the site. Soils are normally sampled at locauons sclecied becsuse
of siic history, or actual or poicnual humar caposurc, or environmenwal recepiors, Gencerally, points of
comp:iance for soil shall include all arcas which conin conwminants in cxcess of remediaton goals
idenufied in Pan (2)(3).

Points of compliance Sifferent from thoss requirsd by the Depanment can be established by a liable pany,
pending approval by the Depariment, after undergoing 2 pudlic panicipation proccss.

The Deperunent recognizes that selecied remedial actions may involve containment of hacardous
subslances. Any hazardous substance Jeft on-sitz must be conwined within a specificd arca and be
protzctive of human hzalth and the environmznt, A compliance monitoning program must be designed 10
insurc the long-tzrm imcgrity of the contzinment sysiem. Unless otherwise approved by the Depariment, o
ground waizr moniloring program spproved by the Depuriment shall be required for all arcas where
conwiminenl is 2 remedial acuon.

Unless othzrwise 2pproved or determined by the Depariment, the foHowing shall apply:

. Institutional controls shall be required whenever 2 remedial action docs not address conccniations

ol hazardous subsizanzes which pasc or mey post an unreesonable threat © the public hzalth,
safety, or the environment

1L Instwiionz| controls shall be reguired for all erzes where contzinment is 2 remedial zction or the
Dzpuwsiment autherizas the disconunuance of pump and treat of ground water prior Lo aizining
cmediation gozls.

. Ingtiwniona! convels shall include, 2t 2 minimum, deed restricuons for szle and vse of propeny,
2nd seouring the 2rez 10 prevent human conwct with hzzerdous subsiences which past or may
posc 2 threel 1o human health or safety.

Zswblishinznl of remegizion
relicve a figdic panty from ii2
§1067(2){<)(c) concerning czmagses for injury 1o, dosweciion of, or Joss of natural resowees.

cozls under these rules 2nd subscguent remediaiion 1o those gozis may not
bijnny under CERCLA including, bui not limited 10, Jizbility under CERCLA

S
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Remediaiien Geals GoA (VA
‘. + LN |
Chemica!’ Compuunc® Goal Cremicsl’Compuunc® Goal

2378 TCDD (dioxin) 3-8 Dizhivrocthylens (1,1-) 0.007
24D .67 Dichlorocthyiens (cis-1.2-) 0.07
22.5.7P 0.05 Dizhlorocthylene (vrans-1,2-) 0.1
Alschlor 0.002 Dizhloropropunc (1.2-) 0.005

.. Zthylbenzens 0.7

. Ethyienc dibromide (EDB) 0.00005

.. Fluoride 4.0
Aluminum 2" Hepuachlor 0.0004 )
Anumony | 0.00% Hepiachior cpoxide 0.0002
AISCnic 0.05 lton 0.3=~
Asbesins 7 million fibersNiter Lead 0.015=
Avaring 0.003 Lindunc 0.0002
Burium 2.0 Manganosc 0.05=~
Benezene 0025 Mercery 0.002
Beryllium 0.004 Mzthoxychlor 0.04
Bromogichloromethans (THM) Ca sonochlorobenzens 0.
Bromoform (THM) 0. Nizkzl 0.1
Cadmivm 0.005 Nivale 10.0
Carboluren 0.0+ Nitvale and Nivic (1otal) 10.0
Cwbon wetrgchloride 0.025 Nivne 1.0
Chlordunc 0.052 Peawchiorophenol 0.00]
Chiorodibromuomsthans (THM) 0.1 Poivchlorinaied biphenyls (PCB's) 0.0005
Chlorolorm (TEM) 0. Sciznium 0.05
Chromium 0.1 i 0.1-*
Copper 1.3 Styrenz 0.1
Cyanids 0.2 Tevachlorocthylene 0.005
Di(2-cthylhexyl)phthalaiz 0.02% ﬂnm:wrﬂ 0.002
Dichloromethane 0.023 Toleens 1.0
1.24-T :..ancvnnsn:u 0.07 .,.o".n.u:nun 0.003
1.1,2-Trichlorozthat . 0.003 Trichlorosthane (1.1.,1-) 0.2
Dulapon 0.2 Trichiorocthylens 0.025
Dinosch 0.007 Trihy ,an., ~2ncs (10ial) 0.1
Diguat 0.02 Vinvl chierigs 0.002
Zndoinall 0. dvlenzs (o)) 10.0
=ndrin 0.0u2 Nr;.u 5.~
Giyphosaiz C.7
Eexazhlorohsnzens 0.001
Rezachlorocyalepenwdisns 0.05 * Alllevels in part per million and e
Ozamyl (vydat) 0.2 N m._...m unicss otharwise noted.
Piclorem C.3 ** Thaszc az SMCL's
Simazine 0.004 *»* | cad is an acuon level rather than
Ecnzolu) pyrenc 0.0032 2 MCL.
Di(2-cthylhzxyladipaic =
Dibromochloropropans (D3CP) 0.052
Dichlorobenzens o-m- 0.6
Dichlorobenzens p 0.073
Dichiorozthans (1.2-) 0.005
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1 AREEERS
VAL Usad
e dmnnng {J.,m_ i pLaeTanh 1ol Rule 12000 11--.0), T Hesardoey Wasar
\'-:;:m:::' =1 anphy whon thoss Lmia oo used 10 s Sz in sddse whan ussd i Uus Shapiss,
R folivwing torms have the mzenings given below:
(2) TAcrincans the Teanessee Haardous Waste Management Actof 1983 (T.C.A. Tide 68, Chapier 212, Pan 2;
enacted as Ch::plcr 425 of the Publiz Acts of 1983).
(h) “Acute Hazardous Wesie' mzans thosz wasias defingd in 40 CFR 261.11(2)(2) incorporated by seference ot
Decparument Rule 1200-1-11-.02(2)(3) effecyve February 13, 199,
(c) “Applicadlc Requiremeris® means those cleanup standurds, standards of convol, and other substantive

requirements, critcria, o7 limitauons promulgaied under federal environmental or state cnvironmental or faciliy
siting laws that specifically address 2 hazardous substance, pollutant, contaminant, remedial action, Jozauion, or
other circumstance found 2t 2 CERCLA or hazardoeus substance site.

(d) “Aguifer' means a geologic formation, group of formatons, or part of 2 formation capable of yiclding 2 significani
amount of fround waizr 1o wells or springs,

() "Arca of Contominzgiion' mzans the horizonwl und veruzal exient of contamination in zir, soils, sediment, drinking
a2ter supply, surface waier, ground waler, subsurfuce straw, or on the land surfaze occumming or originating a1 2

"‘"dous substance site,

(N "CERCLA" is the Comprehansive Environmenia) Response, Compensauon, and Liability Actof 1980. (42 USC).
P P P )
(s) "Clear up" ....11 bs dziincd 25 the clean up or ramova! of relcased hazardous substances from the environment,

suth azlions 2s may bz neeessanly ken in the event of the release or threat of relcase of hazardous substances into
the environment, such 2zdons 28 may bs nzcessay 10 monitor, assess, and evaluals the release or threat of release of
s

havzrdous substances, the dispasal of removed mzicriel or the tajdng of such other actions as may be nceessary O
prevent, minimize, o miligels amage 1o Lh: pubiic heelth, or wellzre or 1o the environment, which may otherwiss

esull from a reicass or threzt of reiease, Thz term includss, in 28dition, without being limisd 1o, s*‘*u:ilv fencing
or Othorncasures 10 imit 2ceess, provision of shicmaztive wasr supplics, and temporary evacuation and housing of

thrzzizned ingividuals.
(h) "Coriaminent” means nolleiant

0] “Coriol Becckgrorng' means the concenration of hazardous subsiznzes consistently prescat in the environment
cutwlong wm Jocetized intustial or commercial zoUviiics.

6] "Depzriment™ mcans the Dapariment of Znvicenment and Conservauon

() "Disposei” mzuns (he discharge, o"\as:' injeztion, dumping, spiliing. Jzaking or placing of any hzzardous
SUDSIENCC INMD OF On 2ty l2nd, watsr C7 2y so Lhat such hzzzrdous subsianze or any constituchi thercofl may cnier the

[RANICI) paRoy

cnvironmentl or be cmitied into Whe 2ir or discharged inw any wawrs, including ground walers,

0] "Feesiblly Study® or "FS' mzans 2 siedy 1o develop 2nd evaivzle opuons for remedial azton, The Feasibility
Study emphasizes g2tz 2nzlysis and is gencrally ,,:rfor'md cornzrrently and in an interactive fashion with the
Remzdizi Investigation using d2i2 gathered during the Remedizl Investigation. The Remedial Invesugaiion datz are

S

uszg 10 daiing the '~-u\':s of tht rzsponse 2suon, 10 d-.wlop remedial action alicmatives, and 10 undenzke an

;:..a.

inhial scrocning and dowiled znalysis of the diwmatives. The ierm also refers 1o 2 repon that describes the results of

IR ORI

the study.

(m) “Fung® mzans he Hzzzrdous Wasie Remadizl Action Fund crezied by the Act
() "Generator” inzans any p2reon whoss 281 or process produces huzardous substance or whose eci first causes 2

haxwdous subsiance 10 drcome sebjecl 1o reguizion,
(o) “"Ground water” or "Groundwzicr' means waiar balow the 1znd surfaze in 2 zone of saturation.

2
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Uiiuizrcozs Substence Stre’ mzany any sz 07 2rcz W hare hoawrdous subslane Ciposal Bus occurteld.
“ficeocrdous Weste Remedio! Action Fund (Fund) means that fund dascribed in T.CLA. Sccuon 68-212.204.

“Ncturel Beckgroungd' means the conzentation of haxardous subsiance consistently present in the cnvironment
which has no; been influenced by focalized human acuviucs.

"Person' inzans an individual, tust, {irm, joint stozk company , corparation (including a govemmenlt corporauon).
partncrship, association, state, municipality, commission, political subdivision of 2 site, any iniersiaic body, and
governmenial agency of this staic and any depanument, agency, o7 insuumeniality of the cxccuuve, legislative, and
judicial branches of the Federal government. .

“"Pollzians” shall includz, but not be limited 10, any cloment, subsiance, compound, of mixtre, including disez
causing apents, which afier release into the environment and upon exposure, ingestion, inhalauon, or asnmn)auon
into any organism, cither dircctly from the cnvironment or indirccty by ingesung through food chains, will or may
reasonably be unticipaled 10 cause death, discase, behavioral abnormalitics, cancer, genctic mutauion, physiological
malfunzuons (including malfunciions in reproduction), or physicel deformation in such organisms or their of{spring.

“I'reliminary Remedianion Goels' means a site specific sundard based on Applicable Requirements, Relevant and
Appropriaic Requirements, and/or Background Conzenralions for silcs which do not require 2 feasibility study or
for intcrim azuons conducizd prior 1o coinplztion of the feasibility study. 1f the Deparument suspects back ground
concentrutions do not prot=ct public heahh, safely, and the environment, the Department may require the assessment
of risk posed by background concentratons of the harardous substance(s) to be included in the deteminaton of the
preliminery remediation goals. '

"Promulgased List" is tne List of Inacuve Hazardouws Subsianee Sites required by T.C.A. Sccuon 68-212-205(c).

"Publicly Owned Trecimern: Worls" or "POTW" mzans a reaiment works as defined by Secton 212 of the Clzan
Waier Act, which is owned by 2 Steie or municipality (25 definzd by Section 502(4) of the Clean Waler Acy).

“Record of Decision' or "POD"is" 2i Gosument that provides the official decision on the finzl alemauve for st
cleanup. ltincludes an expianzyon of the reasons for chodsing that aliemative and ceiails any condiuons or

- .

swndards thot muest bs meoL

"Release' mecans any spilling, lezking, pu r':pmg, pouring, cmiting, cmplying, discharging, injecling, ese2ping,

l:;.-;hmg duinping, or dispasing inw m: environment (including the abzndonment or discarding of tarels,
conizinsrs, 2nd other closed reeepintles conining any harerdous substance or polluiznt or coneminant).

“"Releveni cud cpproprizic requiremen!s’ mzans those cicanup siandards, sizngards of convrol, 2nd other
Id P r
subsiantive requirements, eleriz, o limitziions promulzzied under federal environmential or stats environmentz) of

<riZ,

Tazility siting laws thay, while ndt "2pplicable” 1o 2 hazerdous subsiance, po li ccnaminant, remedial acuon,
Jocuiion, or other cireemsiznce 2t e CERCLA or haza-gous subsiance sile, 23dress as problems or silu'*'.ions
su fu.,'t?.l]\ si:nilar 1o thost encouniered ai Uie hizeardouws subsiance or CZRCLA sitz so that their v well suited

(0 the particuler site.

“"Remcecicl Investigenon” or "R1" mzans 2 process 1o ésterming the nature and exient of the prodlem. The
remedizl investigation emphasizes ¢ata coileclion and site cna:::t.:rization. and is generally performed conzwrrently
nd in2nintcracuve fashion with the {zasibility smd\' Tnz remedial investigavon inciudes sampling 2nd
mMOnitSring. g5 ncuessary, and includss the gathering of suffizicnt informavon, 1o determing the necessity for
rencdial action ='1d 10 support the evaluztion of remed ul 2licrmatves.

‘ernecicnivr Gosl' means 2 site specific sizndurd bases on upplicabic requiraments, relevant 2nd zppropriate
requirsmeats, background concenirzlions and/or risk assessment for sites where a ri: k assessment ang feasibility
study have been compleled,
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“Ke=melvor Remesis! Aclion
15 sl hnon 1o 2 removal azuon., The trmanzicdas, buts nos iz 1o, sech astiuong as unraze, con!
PIINCEr prowingen LN Cihas ronongs, o duchzg, Yoy cover, nzutruhingiion, clroncp of reicased hasardous
AUDALAICS 408 2n0Uinicd contaminaizd maiznals, recycling 07 reuse, diversion, dssuuslion, segregauon of reazuve
weess, dredging or eacavauons. repatr or replazement of leziang conwncrs, coliczuon of Jeacthate eng runoff, on-
Sile Uzatmenl 67 IRSINCranon, provision of altemative waler szpplizs, any monitoring rcasonably required 10 assure
that such acuons protect the public health, safely, and the environment and, where appropriate, past-removal silc
convol 2ctivitics. This term also includes, bul is not necessarily limiied 10 the off-sitc Lanspon and off-sitc storage,
reaiment, desiuction, or seewe disposition of hazardous substances and associated contaminaied materials.

"Kemoval' means the clcanup or removal of hazardous subsiances from the cnvironment; such actions 2s may be
ccessarily aken in the event of the threat of releass of hazardous substances into the environment such aclions as
may b necessary 10 monitor, assess, and cvaluale the releass or threat of release of hazardous substances: the
dispusal of removed material; o the taking of such other acuions 2s may be nceessary 10 prevent, minimize, or
mitigete dumage 10 the public health, safety, or environment which may othenwise result from a relcase or threat of

rcleese,

“Response ' means a clean up, remedial action, remedy, remegial invesugation, or any other azuon taken by the
Department in furtherance of the purpose of the Act and/or thess Rulcs.

"Responsible parry' imzons lizble pasty,

"Risk Assessment’ means a qualiltive and guaruative prozess 10 charazicrize the nawre and magnitude of risks 10
public hzalth, safety, and the environment from exposuse 1 hzzardous substances released from specific sites.

"Solid Weste Disposal Zontrol Buard" or "Bozrd" means the solid wesie disposal control board as established by
T.C.A. Scution 68-211-111, enlass otherwise indizatzd.

"Surfece worer™ mezans lakes, rivers, ponds, streams, inlznd water, a nd all surfacc waters and waler coursss within
the Si2iz of Tennzysee or under the jurisdicion of the Siate of Tean

—-—

"UAPA" or "Uniform Administretive Procedures Act® means thet Act promulecated 25 T.C.A. £-5-20] ¢ s20.

W



